Inhibition of human collagenases by sulfur-based substrate analogs.
A series of sulfhydryl and novel sulfur-based substrate-analog inhibitors has been synthesized and tested against human fibroblast and neutrophil collagenases. Absolute stereospecific synthesis of several sulfhydryl inhibitors establishes that it is the diastereomers with the R-configuration of the P'1 residues, which correspond to the unnatural D-amino acid analogs, that are the most potent inhibitors. The corresponding disulfide, sulfonate, sulfinate, sulfide, sulfoxide and sulfone analogs exhibit widely variable levels of potency, but all less than the sulfhydryl compounds. No correlation between inhibitor potency and any single structural feature of these new compounds is apparent. However, differences in potency can be ascribed to the different affinities of these functional groups for zinc coordination and hydrogen bonding to nearby active site residues.